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(54) PAPER CORE FOR CASTING AND ITS MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a core capable of casting a parts having a small hole or 
narrow gap with excellent accuracy and excellent-workability by providing a casting core in 
which cellulose fiba^4ar.the -essential composition, and adding inorganic powder or inorganic fiber 
thereto. 

SOLUTION: A core to be used in manufacturing a casting of hollow shape or of undercut shape 
is formed of a material in which cellulose fiber is the essential composition, and the inorganic 
product and/or inorganic fiber is contained. In the paper core for casting, the content of the 
inorganic powder or inorganic fiber is preferably in the range of about 20-70wt.%. Talc powder, 
alumina powder, etc., is used for the inorganic powder. Alumina fiber is used for the inorganic 
fiber. The core is manufactured by adding cellulose fiber and inorganic powder and/or inorganic 
fiber to the solvent such as water to make the sluny, pouring the slurry into a mold, pressing 
the slurry, removing the solvent, and performing the drying. The pressure is preferably 10- 
30kgf/cm2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the object for casting used in case the cast which has the configuration of having been 
suitable for casting using cores, such as a hollow configuration and an undercut configuration, is 
manufactured — the casting form characterized by for a core using cellulose fiber as an 
indispensable component, and containing inorganic powder and/or the inorganic fiber in a core in 
addition to this — a core 

[Claim 2] The Kaminaka child for casting according to claim 1 who makes content of inorganic 
powder and/or an inorganic fiber 20 - 70% of the weight of within the limits. 
[Claim 3] The inorganic powder contained in the core is the Kaminaka child for casting according 
to claim 1 or 2 who are talc powder and/or alumina powder. 

[Claim 4] The inorganic fiber contained in the core is the Kaminaka child for casting according to 
claim 1 to 3 who is an alumina fiber. 

[Claim 5] a casting form according to claim 1 to 4 — the casting form which faces manufacturing 
a core, adds cellulose fiber, inorganic powder, and/or an inorganic fiber to the solvent of 
optimum dose, considers as a slurry, and is characterized by drying after slushing this slurry in a 
predetermined mold, pressurizing it and removing a solvent — the manufacture method of a core 

[Claim 6] The manufacture method of the Kaminaka child for casting according to claim 5 that a 
solvent is water. 

[Claim 7] The manufacture method of the Kaminaka child for casting according to claim 5 or 6 
who makes the pressure in the case of pressurization 10-30 kgf/cm2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention — the object for casting — a 
suitable casting form to use, in case the cast which has the cast which has the configuration of 
having been suitable for casting especially using cores, such as a hollow configuration and an 
undercut configuration, for example, a narrow hole, a slit, etc., is fabricated by casting about a 
core — it is related with a core and its manufacture method 
[0002] 

[Description of the Prior Art] the former — the object for casting — fabrication of the hole by 
the core is very cheap compared with machining, and since the flexibility of the configuration is 
also high, it is applied to many parts for this reason — especially — fabrication of the hole which 
does not need close dimensional accuracy — the object for casting — fabrication of 
predetermined hole processing is performed using the core at the time of casting 
[0003] the object for casting — that the military requirement of a core bears the heat at the 
time of casting and there being little generating of the gas leading to a defect, in addition easily 
possible [ ejection ]-after casting ** are indispensable conditions 

[0004] for this reason, the sand which generally hardened sand with binders, such as a resin, — 
many cores (collapsibility core) are used and — the case where a narrow hole 5mm or less and 
width of face tend to **-omission-fabricate [ a diameter ] a slit 5mm or less etc. by casting — 
collapsibility sand — it was inelastic, since it was weak, the crease of a core took place, and the 
core had the trouble that a hole or a crevice could not be fabricated in a predetermined 
configuration Moreover, though it could fabricate, when especially a narrow slot and a crevice 
were fabricated, the trouble that the ejection of sand was difficult was after casting. 
[0005] then, the object for casting currently indicated by JP,52-93820,A when it is going to 
fabricate a slit with a casting — a core — there is the casting method of using paper for 
material the product made of paper for which the method currently indicated here was 
individually prepared in the exhaust air port liner of heat-resistant metal — it is in the state 
entirely wrapped from the periphery by the core, is the manufacture method cast to this on the 
occasion of casting fabrication of the exhaust air port of an engine, and is the method of 
fabricating a 1-2mm slit around an exhaust air port liner It is carrying out, if convenient, since it 
is a minute amount, though according to this manufacture method it is easy to take out since 
the used Kaminaka child becomes the powder of a minute amount comparatively by 
carbonization after casting, and remained in a casting. 
[0006] 

[Problem(s) to be Solved by the Invention] however, the product made of paper separately 
prepared by the manufacture method of the exhaust air port of the above-mentioned engine — 
what is cast in the state where it wrapped entirely from the periphery by the core — it is — 
paper — a narrow hole is not fabricated using a core Then, in order that this invention persons 
may fabricate a narrow hole in a casting using the Kaminaka child, as a result of advancing 
various examination, it became clear that there are some problems as a result of the experiment. 



[0007] namely, the narrow hole with which a diameter does not fill 5mm — cylindrical paper — 
as the 1 st trouble first for the gas which occurs from a core with the heat at the time of casting, 
when it is going to fabricate using a core To a gas defect occurring and not becoming a healthy 
casting and the next, as the 2nd trouble A tar-like high molecular compound generates, it not 
only worsens foundry-practice nature, but eccrisis of the core after casting difficult A bird 
clapper, still more nearly cylindrical [ in the so-called point of paper milling ] as the 3rd trouble - 

- when the core was fabricated, the various troubles of not becoming the configuration in which 
a core carries out contraction deformation remarkably and which is meant in the case of dryness 
etc. came out Then, it had become a technical problem to solve these troubles. 

[0008] 

[Objects of the Invention] this invention is made in order to solve the above-mentioned 
technical problem, and it aims at offering the Kaminaka child for casting in whom what the parts 
which have a high narrow hole, a high slit, etc. of configuration precision are fabricated with 
sufficient workability for by casting is possible. 
[0009] 

[Means for Solving the Problem] the casting form concerning this invention — the object for 
casting used in case the cast which has the configuration of having been suitable for casting 
using cores, such as a hollow configuration and an undercut configuration, is manufactured, as 
the core has been indicated to the claim 1 — in the core, the core is characterized by to 
consider as the composition which uses cellulose fiber as an indispensable component, and 
contains inorganic powder and/or the inorganic fiber in addition to this 

[001 0] It sets like, and the casting form concerning this invention — the operative condition of a 
core — As are indicated to the claim 2, and it is more desirable to make content of inorganic 
powder and/or an inorganic fiber into 20 - 70% of the weight of within the limits and it has 
indicated to the claim 3 As for the inorganic powder contained in the core, it is more desirable 
that they shall be talc powder and/or alumina powder, and as indicated to the claim 4, as for the 
inorganic fiber contained in the core, it is more desirable that it shall be an alumina fiber. 
[001 1] moreover, the casting form concerning this invention — the manufacture method of a 
core As indicated to the claim 5, it faces manufacturing the Kaminaka child for casting according 
to claim 1 to 4. Cellulose fiber, inorganic powder, and/or an inorganic fiber are added to the 
solvent of optimum dose, and it agitates suitably, considers as a slurry, and is characterized by 
making it dry, after having slushed this slurry in the predetermined mold, pressurizing it and 
removing a solvent. 

[001 2] and the casting form concerning this invention — the operative condition of the 
manufacture method of a core — as it set like and are indicated to the claim 6, and a solvent 
shall be water and being indicated to the claim 7, it is more desirable to make the pressure in the 
case of pressurization into 10-30 kgf/cm2 
[0013] 

[Effect of the Invention] In a core the casting form concerning this invention — the object for 
casting used in case the cast which has the configuration of having been suitable for casting in a 
core using cores, such as a hollow configuration and an undercut configuration, is manufactured 

— a core By carrying out requirements combination of the shell made into the thing of 
composition of using cellulose fiber as an indispensable component, and containing inorganic 
powder and/or the inorganic fiber in addition to this, the heat-resistant outstanding inorganic 
powder, or the heat-resistant outstanding inorganic fiber Generating of the gas from the core by 
the heat at the time of casting and tar can be suppressed. By having the effect it is ineffective 
work size that it is possible to fabricate simultaneously the parts which have the slit with which 
neither the narrow hole with which a diameter does not fill 5mm, nor an interval fills 5mm at the 
time of casting, and blending an inorganic substance in the form of an inorganic fiber Even when 
the addition of an inorganic substance is made [ many ], it has the effect it is ineffective work 
size that it is possible to prevent aggravation of the moldability of a core. 

[0014] Furthermore, since the inorganic powder and/or the inorganic fiber other than cellulose 
fiber are made to contain, Since it can consider as the elastic Kaminaka child while being able to 
suppress the contraction deformation produced in the case of dryness by removing solvents, 



such as water, putting a predetermined pressure at the time of manufacture The effect it is 
ineffective work size that the product of the predetermined casting configuration of having the 
slit with which neither the narrow hole with which a diameter does not fill 5mm, nor an interval 
fills 5mm can be obtained is brought about. 

[0015] And since contraction deformation can be prevented from being further generated at the 
time of fabrication of a core, and dryness by making content of inorganic powder and/ or an 
inorganic fiber into 20 - 70% of the weight of within the limits as indicated to the claim 2, the 
effect it is ineffective work size that it is possible to make configuration precision of a core into 
a clearer thing is brought about. 

[0016] Moreover, as indicated to the claim 3, the remarkably excellent effect that the inorganic 
powder contained in the core can suppress generating of the gas from the core by the heat at 
the time of casting and tar by being talc powder and/or alumina powder is brought about. 
[0017] Furthermore, the effect it is ineffective work size that the inorganic fiber contained in a 
profit according to claim 4 and the core can suppress generating of the gas from the core by the 
heat at the time of casting and tar by being an alumina fiber, and it is possible to prevent 
aggravation of the moldability of a core by using more inorganic fibers rather than inorganic 
powder when making [ many ] the content of inorganic powder and/or an inorganic fiber is 
brought about. 

[0018] By the manufacture method of the Kaminaka child for casting by this invention, it faces 
manufacturing the Kaminaka child for casting according to claim 1 to 4. Add cellulose fiber, 
inorganic powder, and/or an inorganic fiber to the solvent of optimum dose, and it considers as a 
slurry, suppressing the shell it was made to dry after having slushed this slurry in the 
predetermined mold, pressurizing it and removing a solvent, and the contraction deformation 
produced in the case of dryness — being possible — the high casting form of configuration 
precision — the work that it is possible to manufacture a core with sufficient workability -- size 
— an effect is brought about 

[001 9] And as indicated to the claim 6, when a solvent shall be water As the remarkably 
excellent effect that it was possible to prepare easily the slurry containing cellulose fiber, 
inorganic powder, and/or an inorganic fiber was brought about and indicated to the claim 7 the 
product made of a casting form which was excellent in the configuration precision which does 
not have generating of a crack, deformation, etc. by making the pressure in the case of 
pressurization into 1 0 - 30 kgf/cm2 — the remarkably excellent effect that it is possible to 
manufacture a core is brought about 
[0020] 

[Embodiments of the Invention] Although he uses cellulose fiber as an indispensable component 
and contains inorganic powder and/or the inorganic fiber in addition to this, if the Kaminaka child 
for casting concerning this invention has thermal resistance to the Kaminaka child as the 
inorganic powder contained with cellulose fiber, and/or an inorganic fiber in this case and there 
is no generating of gas and tar at the time of casting, he is usable. 

[0021] And having presupposed that it is more desirable to make the range of the content into 
20 - 70 % of the weight cylindrical at less than 20 % of the weight, since the content of cellulose 
fiber decreases — the inclination which contraction deformation produces at the time of 
fabrication of a core, and dryness — becoming — a predetermined configuration — obtaining — 
being hard — moreover — an excess of 70 % of the weight — a core — it becomes the 
inclination for intensity to become low, consequently cylindrical — it is for a possibility that a 
crack etc. may occur at the time of fabrication of a core and dryness to come out 
[0022] and the rate of the inorganic powder contained for cellulose fiber is made to increase 
alike — following — metal mold — the fluidity of the slurry poured in inside comes to be inferior, 
consequently the moldability of a core gets worse In this case, aggravation of the moldability of a 
core can be prevented by carrying out Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
of the inorganic powder fewer, and making more inorganic fibers contain. 

[0023] On the other hand, in the core which consists only of cellulose fiber, with the heat at the 
time of casting, since gas occurs from a core, a casting defect is produced. Moreover, in order 
that a tar-like high molecular compound may generate, exclusion of the generation tar after 



handling and casting poses a problem. And the amount of generate of gas . from a core falls with 
the increase in the loadings of inorganic powder and/or an .norgan.c fiber. Although the loadings 
in this invention are a range with 20 - 70 desirable % of the weight, on the occasion of casting, 
the small hole which can be fabricated can be lengthened, so that there are many loadings. 
[0024] Furthermore by the manufacture method of the Kaminaka child for castmg of th.s 
invention a cylindrical Kaminaka child is producible by drying, after add and agitate cellulose 
fiber inorganic powder, and/or an inorganic fiber to the solvent of a proper quantity, for example, 
water considering as a slurry, slushing this slurry subsequently to in a predetermined mold, 
pressurizing by the pressure of 10 - 30 kgf/cm2 with punch, a dice, etc. and removmg solvents, 

[0025]ln W this r case, it is because it is the welding pressure which neither deformation nor a crack 
generates in 20 - 70% of the weight which is the more desirable loadings of inorganic powder 
and/or an inorganic fiber of a case and for which were most suitable to pressurize bv ' *• 
oressure of 10 - 30 kgf/cm2 with punch, a dice, etc. And it becomes the inclination it to become 
insufficient [ less than two 10 kgf/cm ] dehydration and fabricating [ of a core ] th.s welding 
pressure and possibility of producing deformation comes out. Moreover, m 30 kgf/cm2 excess, a 
possibility that a crack etc. may occur at the time of fabrication of a core comes out. 

[Example] Hereafter, although an example and the example of comparison explain this invention 
in detail, this invention is not limited only to such an example. 

[0027] To 1 1, of example 1 water, as shown also in the column of the example 1 of a table 10g 
[ of old newspapers ] and talc (5.0 micrometers of mean particle diameters) 4.29g was added as 
cellulose fiber, it agitated by the mixer for about 1 minute, and the slurry was prepared 
Subsequently, offer punch 1 and a dice 2 as shown in drawing^ , and the pressur.zed type which 
has arranged the network 3 in the lower part of a dice 2 is used, the rectangle of a dice 2 a 
hole, after carrying out the specified quantity style of the slurry 4 into 2a, 
of 20 kgf/cm2 and dehydrating by punch 1 Dryness processing was performed for 1 5 m.nutes at 
80 degrees C, and the cylindrical Kaminaka child 5 of the example 1 whose one side tab content 
as shown in drawing 2 is 30 % of the weight, and is 3mm was produced. And I it was 5.6MPa when 
anti-**** of the cylindrical Kaminaka child 5 of an example 1 was measured. 
[0028] drawing^ - the paper of this invention - what shows the mold 6 for casting a castmg 
using a core - it is - this mold 6 - a cavity 7 - it dedicates and has become the gate 8, a 
runner 9, and the thingthat was fried and was equipped with 10 And the Kam.naka .child 5 
obtained in the example 1 was installed and dedicated in the cavity 7 of mold 6, from the gate 8. 
the aluminum molten metal was slushed and the aluminium cast was cast. 
[0029] Drawing 4 shows the aluminum cast 1 1 which has hole-as-cast 11a of the shape of a 
narrow rod whose one side obtained using the Kaminaka child 5 of an example 1 is 3mm. 
[0030] next, after a casting end - the core of a cast - when the portion was checked 
cellulose fiber carbonized, it had become little and detailed powder, and having removed easily by 

KTTtoSlk column of the example 2 of example 2 table the cylindrical Kaminaka 
child 5 of the example 2 from which set talc to 1 0g in the example 1 , and also ,t was made for 
the content of talc to become 50 % of the weight like an example 1 was produced. And .t was 
4 9MPa when anti-**** of the cylindrical Kaminaka child 5 of this example 2 was measured. 
[0032] next, after a casting end - the core of a cast - when the portion was checked, 
cellulose fiber carbonized, it had become little and detailed powder, and havmg removed easily by 
air blow was possible . ,. .„ . , 

[0033] As shown in the column of the example 3 of example 3 table, the cylindrical Kam.naka 
child 5 of the example 3 from which set talc to 23.3g in the example 1, and also .t was made for 
the content of talc to become 70 % of the weight like an example 1 was produced. And it was 
3 2MPa when anti-**** of the cylindrical Kaminaka child 5 of this example 3 was measured. 
[0034] next, after a casting end - the core of a cast - when the portion was checked, 
cellulose fiber carbonized, it had become little and detailed powder, and havmg removed easily by 
air blow was possible 



[0035] the cylindrical paper of an example 4 in which added 4.29g (a length of about 20 
micrometers, 2 micrometers of pitch diameters) of alumina fibers instead of talc in the example 1 
as shown in the column of the example 4 of example 4 table, and also it was made for the 
content of an alumina fiber to become 30 % of the weight like an example 1 — the core 5 was 
produced And it was 5.2MPa when anti-**** of the cylindrical Kaminaka child 5 of this example 

4 was measured. 

[0036] next, after a casting end — the core of a cast — when the portion was checked, 
cellulose fiber carbonized, it had become little and detailed powder, and having removed easily by 
air blow was possible 

[0037] the cylindrical paper of an example 5 in which added 1 0g (a length of about 20 
micrometers, 2 micrometers of pitch diameters) of alumina fibers instead of talc in the example 1 
as shown in. the column of the example 5 of example 5 table, and also it was made for the 
content of an alumina fiber to become 50 % of the weight like an example 1 — the core 5 was 
produced And it was 4.7MPa when anti-**** of the cylindrical Kaminaka child 5 of this example 

5 was measured. 

[0038] next, after a casting end — the core of a cast — when the portion was checked, 
cellulose fiber carbonized, it had become little and detailed powder, and having removed easily by 
air blow was possible 

[0039] the cylindrical paper of an example 6 in which added 23.3g (a length of about 20 
micrometers, 2 micrometers of pitch diameters) of alumina fibers instead of talc in the example 1 
as shown in the column of the example 6 of example 6 table, and also it was made for the 
content of an alumina fiber to become 70 % of the weight like an example 1 — the core 5 was 
produced And it was 2.5MPa when anti-**** of the cylindrical Kaminaka child 5 of this example 

6 was measured. 

[0040] next, after a casting end — the core of a cast — when the portion was checked, 
cellulose fiber carbonized, it had become little and detailed powder, and having removed easily by 
air blow was possible 

[0041] the cylindrical paper of an example 7 in which added 5.71 g (5.0 micrometers of mean 
particle diameters) of alumina powder in the example 1 while adding 4.29g of talc as shown in the 
column of the example 7 of example 7 table, and also it was made for the sum total content of 
talc and alumina powder to become 50 % of the weight like an example 1 — the core 5 was 
produced And it was 5.3MPa when anti-**** of the cylindrical Kaminaka child 5 of this example 

7 was measured. 

[0042] next, after a casting end — the core of a cast — when the portion was checked, 
cellulose fiber carbonized, it had become little and detailed powder, and having removed easily by 
air blow was possible 

[0043] the cylindrical paper of an example 8 in which added 4.29g and 1 9.04g (a length of about 
20 micrometers, 2 micrometers of pitch diameters) of alumina fibers for alumina powder (5.0 
micrometers of mean particle diameters) instead of talc in the example 1 as shown in the column 
of the example 8 of example 8 table, and also it was made for talc and the sum total content of 
an alumina fiber to become 70 % of the weight like an example 1 — the core 5 was produced And 
it was 2.3MPa when anti-**** of the cylindrical Kaminaka child 5 of this example 8 was 
measured. 

[0044] next, after a casting end — the core of a cast — when the portion was checked, 
cellulose fiber carbonized, it had become little and detailed powder, and having removed easily by 
air blow was possible 

[0045] As shown in the column of the example 1 of comparison of example of comparison 1 
table, the cylindrical Kaminaka child 5 of the example 1 of comparison from which set talc to 
1.1 1g in the example 1, and also it was made for the content of talc to become 10 % of the 
weight like an example 1 was produced. 

[0046] although some improvement was found in this example 1 of comparison compared with 
the core of only the paper which does not contain talc — generating of the tar at the time of 
casting, and generating of gas — remarkable — formation of the hole as cast of a predetermined 
configuration, and a subsequent core — it did not come to solve the problem of handling of a 



material residue 

[0047] As shown in the column of the example 2 of comparison of example of comparison 2 
table, the cylindrical Kaminaka child 5 of the example 2 of comparison from which set talc to 40g 
in the example 1 , and also it was made for the content of talc to become 80 % of the weight like 
an example 1 was produced. 

[0048] this example 2 of comparison — setting — cylindrical paper — while slurry viscosity's 
going up during production of a core 5 and being hard coming to handle -- a predetermined core 
— it was not fabricated by the configuration Then, future casting was not carried out. 
[0049] the cylindrical paper of the example 3 of comparison in which added 40g (a length of 
about 20 micrometers, 5 micrometers of pitch diameters) of alumina fibers instead of talc in the 
example 1 as shown in the column of the example 3 of comparison of example of comparison 3 
table, and also it was made for the content of an alumina fiber to become 80 % of the weight like 
an example 1 — the core 5 was produced 

[0050] In this example 3 of comparison, it did not have a sufficient form and sufficient intensity, 
and since handling and the support to a mold were impossible, the cylindrical Kaminaka child 5 
did not carry out future casting. 

[0051] As shown in the column of the example 4 of comparison of example of comparison 4 
table, in the example 1 , content of cell roll fiber was made into 100 % of the weight not using talc, 
and also the cylindrical Kaminaka child 5 of the example 4 of comparison was produced like the 
example 1. 

[0052] this example 4 of comparison — setting — cylindrical paper -- although deformation had 
arisen in the core 5 — future casting — carrying out — after a casting end — the core of a 
cast — when the portion was checked, adhesion of a tar-like product was checked, and the big 
blow casting by the generation of gas was generating in hole-as-cast 11a, and the configuration 
of a core was not able to be made to reflect in a cast • 
[0053] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 3 the casting form by the example of this invention — it is slant-face explanatory 
drawing ((a) of drawi ng 1 ) and cross-section explanatory drawing ((b) of drawing 1 ) showing the 
mold used for production of a core 

[Drawing 2] the casting form produced in the example of this invention — it is slant-face 
explanatory drawing showing a core 

[Drawing 3] the casting form produced in the example of this invention — it is cross-section 
explanatory drawing showing the metal mold in which it casts using a core 
[Drawing 4] the casting form produced in the example of this invention — it is slant-face 
explanatory drawing showing the configuration of the cast article cast using the core 
[Description of Notations] 

1 Punch 

2 Dice 

3 Network 

4 Slurry 

5 Kaminaka Child 

6 Mold 

7 Cavity 

8 Gate 

9 Runner 

10 It is Fried. 

11 Cast 

1 1 a Hole as cast 
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DRAWINGS 



[ Drawing 2] 




[Drawing 3] 
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■rmmv^^mim 1 &u u 3 ©i»r*i*>Kie*&©»ift 

[IM8|5 ] «W»B 1 «tt» L 4 <Dl>1* *l*KE«®ll 
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[Ifc&g 6 3 ««*s*T* 5 tcEDtCDW&M 
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[0 00 13 
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[00023 
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[00 0 5 3 *C-C> flWfcJ:0*MIIN*Jttl$U>:9 
4-rS»^K«. Wttf. 4$HBS5 2-93820 #£r 

ISU ChtcJKittA^KbfcHaESffi-C. SfSUX-h 
5 -V ±©@ 0 K 1 ~ 2 mmffl^t^ffiSfiE^-rS^ffi-C 

BSr6&lr»tLTI»»S. 
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20 [»WsWWtl/J: 9 £■*"**■] ±IBL- 

Sfcabtca <r ©tfeBt£it»fcii§Si> l» < -ofraXAU 
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[0 0 1 6 3 *fc. »#*3K:lE«L,T«,»4J:5tt. * 
+K^ltl^fc»B, J: CF/* &BT 
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[ 0 0 1 7 ] § 6fc. «*«4 KEtt©C4 < , We 
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*«aH-«fc|RL. *ft©jftMttc*Jl'i3~x||ttt&ft0| 
®to&V/ZMmfflm*MfLXX7 <;-4U c© 

mmm a 4 c £*«TbttT* -5 r««fiis©»^«ffi 

B«iWP*fi*ttft < «ST4 C 9 
«K«*-c*4«)©41-*t:4KJ:-9-c, *Ac-^i 

B«fif-r4 c tanwe a>s i i> 5 * u < mtitcWg: 
&i,?ct>Z1n> «3»I7KBBL , Cl>4«fc5«:, ME© 
^©E^?rl 0-30kgf/cm J iTSCiKi-s 
r. «ft*SBe&^©«ft^l>3Btt»BE©«iftJKfi 
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[004 1 ] gOtW7 
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[0045] JtKW 1 

H©Jt«0j 1 ©ftSK^f J: 5 fc. Xttffl 1 Kfc^T, * 
Mil. 1 1 g £ 1/&S*>B. 1 £Htt(c 1/ 

r . if a * ©£B*# 1 0 m% £ft 5* 5 k LfcJte 

[0 04 6 3 c©Jt(fiW 1 ccfc^rw, tt^t^k^tsb 

10 ©. *BW*©*-*©«44^©»4*«ao<. 3f!E 
ffMK©i#&tft©m£^©m©WM^)f©^> K 'J 

[0047] tt«W2 
a©ttK« 2 ©«KjjW«fc 5 K. %tfeM 1 fcfcl^T, * 

* ? 8 0 UK £ ft & <fc 5 K b fctttWI 2 © 

[004 8] COitimz KfeHTM:. JftKlfitp^ 5 © 

ftWfc «!i -tt*#ifc* u r ;\ > k > y 0 tc < < 
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£©tt«ffll 3 ©ffltCm-TJ: 5 fc . mmm 1 fcte^T, $ 

5/im) *4 0iJa*fc»*»tt. 9HkMl£MKKL 
r> 7^5^-«t©*S**i8 0M3<£ftSJ:5KL/ 
fctt«W 3 ©M$KW5 *ft*Lfc. 
[0 0 5 0] C<Dimm KfcHTB. WflWW # 

[0051] ttRW4 

S©itS?fJ4©lfc^fJ:5fc 1 SHrWitteHT. * 
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